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(57) Abstract 

In an alkyl glucoside of the formula (I): RCH20(G)*H, R is an alkyl group having a total of 8-12 carbon atoms and containing 2-4 
groups of formula -CH(CH 3 >- in its carbon chain; G is a monosaccharide residue; and x is 1-4. The use of the alkyl glucoside as a surfactant 
in the cleaning of hard surfaces is also disclosed. A composition containing an alkyl glucoside of. formula (I), a complexing agent and a 
solubiltser is further d escribed 1"- 
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ALKYL GLUCOSIDE, ITS USE FOR CLEANING PURPOSES , AND CLEAN - 
v ... ING COMPOSITION g ; - : 

j-c ..v-v :■ ;»r, ,r: ■ •> : ' "■ Vf:c*r. 

. . , j ^ .. ( This.^nyen.tipn .relates-.; tp.j an„ alkyl ^glucoside in which 
5 . . th^. alkyl^grpyp, :> is fnethyl T branchg d/.nas.-well z.asqthe use of 
^ . the u alkyl^gluc5oside .as^ a*. §urf actant - in r the ^cleaning of 
. _ hard., syrf j^es,., ^The lH _inyention also concerns ~: a cc leaning 
, >on >; c BER9 s ££iSSo4; 0 .M^&cJkte-alkYX r glucoside / is ^combined with 
a solubiliser and preferably also with raacomplexing agent . 

. , l% a *eri il n J£??ftW£ a 5?*^ on allcyl glu- 

w*s.d\ ^fiMtfrM^ Y^ s ?'^^ft^P^^l tp^be v more ^easily bio- 
degradable than other. non-ionic surfactants, such as ethy- 
lene oxide adducts of fatty alcohols. US Patent Specif ica- 
>:u.:> M I -tidn, • 3/83?, 318^ "tihUtf describes 1 -^he^^ifb^ucl:!^' ol^ alkyl glu- 
15 h. fcbsidesasffi* *ail£yl?^3?±^os^ gluco- 
0><b .side,* t'nvtf&yi" ^iWdsilfe rf-de6yi l tfiufcds glu- 
<■ : coside/ isddecylf gluccSsi:de> 1 : isoundec^l° glycoside, isotri- 
^ L; .-: c. decyl r glucosiBe r aricf ♦ : the~ corresponding J oligos acchar ides . 
^■:vJ--r.The:' United^States Stationary " 'iSiteffiifcm Registration H171 
20 statesuthat ^ ^alkyl^gluco^Mes Sf xi lbrSiuIai If OG) ^and^R(OG) 
•4^i / , are? excellent ^sur^ f or&uiaeT^R^is an 

f ^X alkylGOr ^lk^yl^r^p^^i£h is' 1 br&nchec3 1 kt I tfce C second 
carbon" atom or at v a d higher carbdn atom; tKe branch being 
_ ft selected*: from the- groUp^ methyl ? etfiyl 7 'isopropy 1 , n-pro- 
25>:-_-py-l, butylv peritylv^HSxyl ' and mikttires thereof 1 provided 
v^that^R* contains frbm e *aBbut r, 7 td ' about 30' carbon atoms; 
G is a. saccharide s group' selected 'from the group glucose, 
fructose, mannose, galactose/ " talosie, ^libse^ altrose, 
idose, arabinbse, xyldse; iyxose, ribdse and mixtures 
30 thereof ; ; and x^is 2 or more. ^ Ekampi^ 1' contains ^a descrip- 
tion of the production of two product mixtures substan- 
tially made up of 2-ethylhexyl glucoside and isooctyl glu- 
coside, respectively. 

" DE 20 36 472, EP 306 650, EP 306 .651 and EP, 366 652, 
35 inter alia, also describe alkyl glucosides. 
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Even though alkyl glucosides generally are easily 
biodegradable, they are only used to a limited extent in 
many ranges of application, such as the cleaning of hard 
surfaces, since they are too high-foaming and/or have too 
poor a cleaning power, it is therefore a desideratum to 
provide: non-ionic surfactants which are about as easily 
biodegradable, but which have a better cleaning effect on 
hard. surfaces 1 and/or are more low- foaming than known alkyl 
glucosides.' i<- .'. : ; ■ . !■'• •• ' '■■ 

10 • {According* to* the present invention, it has now sur- 
prisingly been found 'that anaikyl giucoside of formula 
RCH 2 0(G) x H (I) 

- , wherein , R , is. an alkyl group, having a total of 8-12 carbon 
15 at ?? s ..? n ^.. con1:ai ? l A? l 9 - 2- : 4 ..groups of formula ;-CH(CH 3 : )- in 
its carbon chain, .G. is a monosaccharide- residue, and x is 
1; "f^r;f S .advantageously .used as : a -surfactant in composi- 
tlon , s :. f or cleaning hard surfaces.. The alkyl giucoside of 
formula I shows good cleaning and wetting, properties , as 
20 well : as low foaming compared with other alcohols of 
approximately t^e.same chain length. In addition, the 
alkyl giucoside has proved to.be easily degradable and 
have low biotoxicity. Tests have not shown any . skin 
imitations caused by the alkyl glucosides. Preferably, 
25 there are 2 or 3 . methyl groups. Compounds in which R con- 
tains 9 or 10 carbon atoms and x is 1 or 2 are especially 
preferred, having a good cleaning power and being compara- 
tively easy to produce. 

The compounds according to the invention can be pro- 
30 duced in conventional manner by reacting an alcohol of 



formula 



35 



RCH 2 0H 

wherein R is as indicated above, with a monosaccharide in 
the presence of an acid catalyst, the molar ratio of the 
alcohol to the monosaccharide being 2:1-80:1. The catalyst 
may be an inorganic or organic acid. The reaction is per- 
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-.-.•v.- formed under vacuum at 90-120°C for about 1-4 h. Conve- 
niently/^ the resulting reaction* mixtufe^istirst filtered 
. and then ineutralised\with ah u Organic and /6a? -an ^inorganic 
f> ^ IV ,.bas§ivWhereupon;;ex is f :carefully 'removed e.g. 

5^ f:! by, : distillation^ ; .i£^soqdesired. to Lorn -.no h.^hbr. '~ 
:>h.-.. c %-^**3S^3§A^ R QiSiP.fec€ormula- (•£?.}> Jeari £be<£produced in con- 
■„■■-• v'l. J Y¥^S^9Q^^clffi¥VSer &by.;icondensijig*&pr6pene ^^ButJene '"or mixtures 
t ^n ^^oi ^whereupon : the^di^, ^tri^cor, ^tetramers -obtained 
, 5 , ; ; ; ..are, prolonged: with. -a ecarbon atom ,ci5y^ ^he!!>bVoprocess . The 
i \9is?BS\&^^^ tkf the 

-., ; a com- 

v-K'tf *Vj L &btPty&&E? tPfejmj^hyl -.branch some 
. f r?£kyl r^ub&ti tuervb^, may-? cbe;*<present^7 *Thearamourit^b1f quater- 
nary x car L bqn^fpun^ in -thef c^rbbrr ichaiw ±s^ Very-' Shall , and 
?_ i5r r aicphols ? vpont be regarded 

encompassed* byr the ^ ITnvelnrtidm' 7 Examples 
,;p£ t ,sui-ta^ Exxal $V-ExxaO? 10, Exxal 11, 

Exxal. c 12 andf Exxal! 13;-: aid sold^by ExxonY Ghemical . The 
- c of pen- 

20; ;, tose, and>| hexo.se .oSpeci^ic^jexample^ of ^ihon@s£ccfiaridds used 
in the production of the inventive glucosiSes j are glucose, 
c .TOTOose^tgal^ idose, arabl- 

rJi93^:r^^^93^r/^r±bgsB:i andc lyxose ; Glucose- ii iistially pre- 
ferred, f prF^epmmercial 7 reasons"! o , s i , "::> < 
25 ■ , The. alkyl glucosides [ according to tfife i inveritioii are 
suitable for useoiri* cpmpositibfis J £ 6i? r: cieSnirig : *hard sur- 
i-^-.*?9?-?-ft ;.9>ff* -^JPor, ;degreasingXsuchosurfaces ;; 6r washing up. 
Excellent results are obtained in the degreasing of lac- 
quered or unlacquered metal surfaces. Apart ^ffom the 
30 inventive alkyl glycoside , these compositions preferably 
. cprytain a , water-soluble solubiliser an'd suitably contain 
, a complexing agent-./-. : • o uu-. ■ v r • . r,r< 

, Examples of solubilisers are alkyl ether polyalkylene 
glycol, such as monobutyl. diethylene glycol; glycols, such 
35 as diethylene glycol ,. dipropylene glycol arid propylene 
glycol; alcohols, such as ethanol, prbpahol and iso- 
propanol; alkyl glucosideis in which the alkyl group has 
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4-8 carbon atoms; and/pr tertiary or quaternary amine 
alkoxylates in which the alkyl group, which may be 
straight or branched, saturated or unsaturated, has 8-20 
carbon atoms. and in which 6-30 mol of alkylene oxide is 
5 added per mol of amine. -Preferably; 50^100^ mol per cent of 
r. ■ the added- alkylene oxide' consists of ethylene oxide, the 
remainder preferably consisting of propylene oxide or a 
,~ mixture of ^propylene .oxide and butylene Oxide. The diffe- 
r rent i alkylene roxides - can be added randomly or in blocks . 
; 1.0, If the^;cleaning:;:composition should be exceptionally low- 
foaming, ;the> alkylene oxide • chain conveniently "ends with 
. an* addition of -1-5 mol^of- propylene oxide arid/br butylene 
• flV :0^f3ek^nThe^;tratio>%of'"t^e^80lubiXlser' to the inventive alkyl 
glucoside, is usually 1 : 10-5 : V, preferably r l: 3 -3:1. 
15 The .complexing agent may -be a conventional inorganic 

or. organic agent, such -as an inorganic phosphate or NT A, 
EDTA, citric . acid or a: polycarboxylate. The -amount added 
may vary -.from nothing at all to 300% by weight of the 
inventive alkyl glucoside. Preferably, the quantitative 
20 ratio of, the complexing agent ' to the alkyl glucoside is 
1:10-2:1. . : v - . 

The cleaning l compositions may further contain other 
a< ?ditiyes y such as pH-adjusting: agents, antifoaming 
agents, enzymes, other surfactants and scents. The com- 
25 positions are : usually aqueous and in the form of emul- 
sions , microemulsions or solutions . 

The invention will now be further illustrated by a 
few Examples. 
Example 1 

30 An alkyl glucoside was produced by reacting 2.6 mol 

of an alcohol ( Exxal 9) of formula (II), wherein R is a C g 
alkyl having a methyl substitution of about 2 (average 
value), with 0.4 mol of glucose in the presence of 0.015 
mol of sulphuric acid as catalyst at 110°C and 70 mbar. 

35 The reaction was interrupted after 105 min. The resulting 
product mixture was treated by distilling off excess alco- 
hol under vacuum. The yield was 105 g, consisting of 60% 
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of C g -branched alkyl monoglucoside, 15% of C g -branched 

- alkyl' diglucoside arid a residue of higher oligomers. The 

glucosides 1 had^ an average degree of polymerisation (DP) of 

> t ? 
• about -1 ^5 rThev structure was r determined "by ~gas j chromato- 

y: 5\ graphyt mass ^spectrometry and NMR. I 



i graphyt mass ^spectrometry and 

[ l \ '■ ( i 

].^Exa^le«2-j-^*-f--"«-|-~«p*- — — — - j 

An alkyl glucoside was^producedsby^reab^ing 7.6 mol 

; ofjan alcohol (Exxal 10 ) of of ormul^a pt±i)9- wliSrein R is a 

! C Q alkyl having a methyl substitutiorl^of °about j2.2 
i I I \ i i * ' - 

10 j (average Rvalue), with 1.2 mol of g£ucfSsg°i ? h^the presence 

| of jO^OlS mol of sulphuric acid as cal^ys^^at 1 ^0-111 °C and 

| lOCj mbar. ^he reaction j was Interru^ttfd^fifHEiei'xr-^iO min. The 

; reaction xmixture wqs treated «>y>naife^^^ 

j alcohol unc^er High j vacuum. tKW y^eldr^as- ,£ 2Y8 <: g ,j consisting 
15 j of |60% |of monoglucosidej, 12% ?of : ' ^Ig^^si&tS 'lixid a residue 
of jhigrier oligomers. ^The glucosides l had %n tr averege DP of 

1 1.6. ? \ >/ \ : \ . \ < : - j ^ ; 

nil of each of the cleaning compositions 
below, diluted with 10 parts by weight of water per part 
by weight of the composition, was applied on a vertically 
arranged iron sheet soiled with mineral oils, soot, salts 

and clay: After application, the coated surface was rinsed 

r « ' .* ^ i ; o -? 

with water without any mechanical treatment . 
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.20 . ft ; . . : - ■ , ._ 

Glucoside A = 2-ethylhexyl-0(G) H 
Glucoside B - isooctyl-O(G) H 

; j * r j ... -. ; ■- . ' ' t J-X .. j . .. 

Glucoside C - n-dodecyl/n-te^rajdecyl glucoside (APG-600, 
Henkel) 

25 Glucoside D = n-decyl glucoside (Lutensol GD-70, BASF) 

wherein G - glucoside residue and x = 1.5 (average value). 

The attained cleaning effect was assessed with 
respect to the area of the cleaned surface, as well as 
its actual cleanness, the figure 1 indicating no improve- 

30 ment and the figure 10 indicating a perfectly clean sur- 
face. The following results were obtained* 
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The foaming of the different ready-to-use solutions 
was measured according to Ross-Miles ASTM D 1173-53. The 
following results were obtained. 
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It is evident from these results that the alkyl 
glucosides according to the invention show an excellent 
• cleaning power* and are clearly superior to alkyl gluco- 
sides having a straight carbon chain with 10-14 carbon 

atoms, while at the same time having an acceptable degree 

* .... * r 

of foaming. The composition containing alkyl glucosides 

having an alkyl group with 8 carbon atoms showed an 

unsatisfactory cleaning power. , 



35 
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::V,«:C:.L A X''M S •■ ■■ " : P ' " ; 

1. The use of an alkyl glucoside of the general for- 
5 inula • 'V-'-'^V 

ir-S 5 o RCH^O ( G^) x « > sv, :i .4i;'J-JC iv>;.'.6 rs - H a ' C jr 

t. " 

>5 wherein. R ds j ari^alkyl^Qroup 1 hSving" : a r total i bf " 8-12 carbon 
10 atoms and containing 2-4 groups of formula -CH(CH-)- in 
its carbon chain; G is a monosaccharide residue; and x is 
1-4, as a surfactant for cleaning hard surfaces. 

2. Use as set forth in claim 1, character- 
ised in that R is an alkyl group having 9 or 10 carbon 

15 atoms. ' 

3. Use as set forth in claim 1 or 2, charac- 
terised in that R has a methyl substitution of 2 or 
3. 

4. Use as set forth in claim 1, 2 or 3, charac- 
20 terised in that G is a glucose residue. 

5. Use as set forth in any one of claims 1-4, cha- 
racterised in that x is 1 or 2. 

6. Use as set forth in claims 1-5 of the alkyl gluco- 
side of formula ( I ) as a surfactant in a cleaning composi- 

25 tion for degreasing lacquered or unlacquered metal sur- 
faces. 

7. A cleaning composition, characteris- 
ed in that it contains, in addition to the alkyl glu- 
coside of formula (I), a water-soluble solubiliser and, 
optionally, an organic or inorganic complexing agent. 

8. A cleaning composition as set forth in claim 7, 
characterised in that the solubiliser con- 
sists of alkyl ether polyglycols, glycols, alcohols and/or 
tertiary and/or quaternary alkylamine alkoxylates. 

35 9. A cleaning composition as set forth in any one of 

claims 6-8, characterised in it contains a 
solubiliser in an amount of 1:3-3:1 based on the weight of 
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the alkyl glucoside, and a complexing agent in an amount 
of 1:10-2:1 based on the weight of the alkyl glucoside. 
10. An alkyl glucoside of the general formula 

5 RCH 2 0(G) x H (I ) 

wherein R is an alkyl group having a total of 8-12 carbon 
atoms and containing 2-4 groups of formula -CH(CH 3 >- in 
its carbon chain; G, is a monosaccharide residue; and x is 
10 1-4. 
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